Certain experiments described in an earlier paper' indicated that the virulence of a given strain of mouse typhoid bacilli 2 for mice bred at The Rockefeller Institute is relatively constant. But although this work was done according to the usual bacteriological technique, it was felt at the time that any cultivation on artificial media between animal passages introduced a factor which might affect the infecting power of the various cultures. Consequently, the following experiments were devised to eliminate cultivation on artificial media and to determine the effect of animal passage on the virulence of a native pathogenic strain. Technique.-An 18 hour broth culture from the current stock strain was diluted 1: 1,000 and injected intraperitoneally into ten mice weighing 16 to 18 gm. each. 24 to 48 hours later, when the animals began to show morbid symptoms, blood cultures were taken from the tail vessels. On the following day, the mice with positive blood cultures were anesthetized and bled from the heart. About 0.5 cc. of blood per mouse thus obtained was collected in salt solution containing 2 per cent sodium citrate. This suspension was immediately injected intraperitoneally into another series of ten mice. Coincident with the seventh direct passage in this manner, 1 cc. of the suspension was diluted and plated in the usual way to estimate the number of bacteria per cubic centimeter. Also control intraperitoneal titrations were run with the current stock strain used in the first passage series and with the original stock strain which had had no animal passage for over 3 years. 1Webster, L. T.,
and Text- fig. 1 compare the virulence of the three cultures. The mortality curves of the original culture and the current culture are quite similar for each dilution; the mortality curve of the "seven passage" mice, each of which received about 10,000 bacteria, compares with the curves of the control mice which received 10,000 and 
Duration of Life of Experimental and Control Mice Used in the Intraperitoneal
Seventh Passage Test.
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5
Original. 5,000,000 2, 3, 3, 4, 5 10 " 500,000 3, 3, 4, 5, 5, 6, 7, 7, 7, 10 10 " 50,000 3, 4, 5, 6, 8, 10, 11, 11" 5 " 5 ,000 8, 10, 10* 5 Current. 10,000,000 2, 3, 5, 6, 6 10 " 1,000,000 3,4,4,5,5,6,6,7, 10, 10 10 " 100,000 4, 5, 7, 7, 7, 10, 10, 11* 5 " 10,000 6, 8, 10* 10 "Seven passage." 10,000 5, 10, 10, 11, 11* * This test was terminated on the 13th day. ...... Original stock culture.
---Current stock culture.
Current stock culture plus seven direct mouse passages. TEXT-FIG. 1. The virulence of a strain of mouse typhoid bacilli after seven direct intraperitoneal mouse passages. To simplify the graph, the average number of bacteria per mouse in the two control series is given.
5,000 bacteria each, respectively. The test shows, then, that the virulence of this "seven passage" culture remains the same as that of the current stock culture and the original culture. In order to continue the passage, this test was terminated on the 13th day. With the ninth direct passage, however, the series was allowed to run for 30 days, and a parallel control titration was employed again, using the current stock culture. Table II and Text- fig. 2 show that the mortality rate of the "nine passage" mice, each of which received 1,000,000 bacteria, is about the same as the mortality rate of the control mice which received a similar number of bacteria of the current culture. It may be concluded, 1,2,2,2,3,3,3,3,4 10 " 150,000 2,3,3,3,3,4,5,5,6,7 therefore, that nine direct intraperitoneal mouse passages with no intermediate cultivation on artificial media do not affect the virulence of this strain of mouse typhoid bacilli. Experiments 2 and 3 were planned to determine the effect of direct per os mouse passages, without intermediate cultivation in artificial media, on the virulence of this strain of mouse typhoid bacilli. In Experiment 2, the bacterial suspensions were obtained from the heart's blood and spleen of animals in the acute stages of infection; in Experiment 3, the material was obtained from the intestinal contents of similar animals. These 30 mice were anesthetized, and for Experiment 2, 0.5 cc. of heart's blood from each mouse was put into salt solution containing 2 per cent citrate, and the spleen and heart were emulsified in 0.8 per cent salt solution in a sterile mortar. The two emulsions were combined. After slow centrifugation, the supernatant fluid was injected per os into the second series of 30 mice, each animal receiving 0.5 cc. of the suspension containing approximately 50,000,000 bacilli. This and all subsequent series were kept in 8 by 10 inch battery jars, 2 mice per jar. 11 days after the second series of 30 mice was injected per os with the blood and spleen suspension, 6 mice had died and 15 of the survivors showed positive blood cultures. From these 15 mice, heart's blood, heart, and spleen were taken, treated, and injected per os, as described above, into the third series of 30 mice. The number of bacilli given was this time about 5,000,000. 9 days later 6 mice had died. In the same manner, a blood and spleen emulsion was prepared from the survivors show- 
Duration of Life of Experimental and Control Mice Used in the per Os Blood and Spleen Experiment (Experiment 2).
Culture. 2,000,000 19 8, 9, 9, 10, 10, 10, 13, 16, 17, 20, 22, 24 ing positive blood cultures and given per os to the fourth series of 30 mice of which each received about 25,000,000 bacilli. 14 days later, 7 of these mice were dead and 12 showed positive blood cultures. A blood and spleen emulsion was prepared as before from the 12 mice and injected per os into the fifth series of 20 mice, each receiving about 6,500,000 bacilli. As controls, 19 mice were given a 24 hour broth culture from the stock agar tube diluted so that each mouse received approximately 2,000,000 bacilli. Table III and Text- fig. 3 compare the duration of life of the series receiving the mouse passage culture with that of the series receiving the unpassed stock culture. The mortality curves are so nearly identical as to indicate that the "fifth passage" culture possesses about the same degree of virulence as does the control unpassed culture.
EPIDEMIC STRAIN OF BACILLUS PESTIS CAVIl
Experiment 3.-Of the first 100 mice used in Experiment 2, 30 showed positive blood cultures on the 9th day. The small and large intestines of these mice were emulsified in salt solution, centrifuged, and injected per os into a series of 30 mice, each animal receiving 0.5 cc. of the suspension. 11 days after this second series of 30 mice was injected, 6 were dead and 15 of the survivors showed positive blood cultures. From these 15 mice, intestine and stool suspensions were made as described above, centrifuged, and injected per os, 0.5 cc. per mouse, into the third series of 30 mice. 9 days later, 7 mice had died and 7 showed positive blood cultures. The above technique was repeated and the resulting stool suspension injected per os into the fourth series of 30 mice. 13 days later, 5 of these mice had died and 10 showed positive blood cultures. The intestines from these 10 survivors were ground with sand, emulsified, and injected in 0.5 cc. quantities into the fifth series of 20 mice. The controls employed in Experiment 2 were used for this series. 20 4, 6, 7, 7, 8, 9, 11, 11, 12, 12, 12, 13, 14, 16, 16 Control. 2, 000, 000 19 8, 9, 9, 10, 10, 10, 13, 16, 17, 20, 22, 24 * This is merely a rough estimate based on spreading a measured amount of diluted stool suspension over green dye plates and counting the suspicious colonies after 24 hours incubation. Table IV and Text- fig. 4 compare the duration of life of the series receiving the mouse passage culture with that of the series receiving the unpassed stock culture. The mortality curve of the mice receiving the stool suspension rises abruptly, in a manner similar to that observed when mice were sensitized with ox bile, 3 but the total mortality is not materially different from that of control mice. A rough estimation of the number of colonies per cubic centimeter in the stool suspension, determined by means of green dye plates, gave 50,000,000 per mouse in contrast to 2,000,000 per mouse in the control. Ever since Pasteur's demonstration of the modifying effect of animal passage on the virulence of bacteria, this device has been regarded as of great importance in intensifying infective capacity. It is not often, however, that extensive parallel tests have been made of the power of a microorganism to produce infection in a species of animal which is its natural habitat and under conditions in which the normal as well as artificial portal of entry is employed, and the potency of the microorganism passed directly from host to host is closely contrasted with that of one merely artificially cultivated outside the body.
Duration of Life of Experimental and Control Mice Used in the per Os Stool Emulsion Experiment (Experiment 3).
The experiments described in this paper were arranged to fulfill these conditions. The results show that with the particular strain of Bacillus pestis caviae used, successive animal passages do not modify infective capacity, or virulence. This finding is in harmony with the observations previously made from which it was concluded that the epidemic curve of mouse typhoid infection is explicable solely on the basis of bacillary distribution and host susceptibility.
